A set of 15 landraces was estimated by seven agronomical characters. The analysis of variance showed that the most relative variable character during the period of study was the grain yield, followed by the spike length and the thousand kernel weight. The accessions with the shortest stem were B3000126 (90 cm) and B3000128 (95 cm), while B4E0040 and B3000130 had dense and long spikes. The highest thousand kernel weight was observed in B3E0024 (37.66 g), followed by B3000126 (36.60 g). B3000024 and B3000082 possessed high production potential. PC-analysis was applied to arrange accessions by their similarity. The first two factors explained 68.533 % of total variation. The first factor had an important role to justify alteration of length of vegetative growth phase, number of spikelets per spike, plant height and the thousand kernel weight. The second factor justified 27.603 % of total variance. Cluster analysis based on the two factors grouped the landraces into six groups.
Introduction
In Bulgaria the interest in einkorn has increased during the past few years. Today farmers practicing organic agriculture initiate the testing of various varieties of einkorn applicable to organic or low-input farming b, c) . A lot of practical questions come from difficulties with sowing norms and terms, unknown growth type, no possibilities and/or problems with threshing and de-hulling, or relatively low yield in relation to cultivated wheat (Desheva et al., 2014) . Triticum monococcum L. collection is maintained in a long-term and medium-term ex situ storage in the national genebank in IPGR -Sadovo. For long-term storage, seeds are kept in hermetical packs at -18˚ С, after drying to a suitable level (Stoyanova, 1998; 2001) . The collection comprises 83 accessions, 68 of which are in base collection under -18˚ С (Odshakova et al., 2007; Desheva et al., 2013) .
The evaluation, identification and description of the genetic variation of einkorn accessions stored in germplasm collections is of utmost importance for the prevention of genetic erosion and for the promotion of its use in breeding programs (Butnaru et al., 2003) .
The aim of the study is to evaluate the economic value of original T. monococcum geneplasm, stored for over 20 years in long-term storage in a genebank.
Material and Methods
15 accessions of einkorn (Triticum monococcum L.) were reproduced during the period from 2014-2015 in the experimental field of the Institute of Plant Genetic Resources-Sadovo (Table 1) .
The landraces were sown in harvest plots each of 10 m 2 in three replications, in the randomized block design. Normal agronomic and cultural practices were applied to the experiment throughout the growing seasons. The agronomic characters were taken after harvesting the plants. From each variety, 10 plants were collected for biometrical measurements. Data were registered for plant height (cm), spike length with awns (cm), number of spikelets per spike, number of grains per spike, grain yield (kg ha -1 ). Length of vegetative growth phase (days) is presented as a number of days from the 1 st January to the date of heading. The thousand kernel weight (g) was determined according to the methods described in BDS ISO 520 (2003) . The mean data from all six characters were used to analyze the variance according to Lydansky (1988) . LSD test was carried out to explore the significance of differences between mean standard and respective accession in the data set. PC-analysis was applied to group accessions according to similarity on the basis of all six traits in two components in the factor plane by using SPSS 13 software and the related clusters were plotted based on the main components. 
Results and Discussion
The evaluated set of the einkorn includes 15 landraces. Einkorn has a long growth cycle, compared to other cultivated wheat species (Dorofeev et al., 1979; Zaharieva and Philippe Monneveux, 2014.) . The results of our study showed that mean length of vegetative growth phase was 152.54 days.
A limited variation was noted (CV = 2.66 %). The shortest phase was calculated for Bulgarian landraces -B2E0417 (145.33 days) and В2ВМ0148 (147.67 days), while the longest was for B3000084 (161 days). The accessions with the shortest stem were B3000126 (90 cm) and B3000128 (95 cm) from Turkey, while В2ВМ0148 had the tallest stems (123 cm), respectively. Results are in agreement with Sharma et al. (1981) , Castagna et al. (1992) and Butnaru et al. (2003) which described a broad variation for plant height. The number of spikelets per spike varied between 21 and 41. Seven accessions showed significant differences with the check mean standard for this trait. The accessions B4E0040 and B3000130 had dense and long spikes ( Table 2) .
The thousand kernel weight is a useful tool for the assessment of the potential milling yield. The kernel size contributes directly towards the improvement of grain yield as well as milling yield. Khan et al. (2009) indicated that the wheat varieties possessing a higher grain weight present a better potential for grinding and flour extraction. The einkorn landraces are characterized with low thousand grains weight (Empilli et al., 2000; Konvalina et al., 2010; Desheva et al., 2014) . Frégeau-Reid and Abdel-Aal (2005) refer to the fact that the small grain of the einkorn may cause serious losses during the peeling of the grains. In our study the thousand kernel weight showed significant variation among different einkorn landraces. It ranged from 20.33 g to 37.66 g. Тhe highest thousand kernel weight confirmed statistically was observed in B3E0024 (37.66 g), followed by B3000126 (36.60 g) ( Table 2) .
The einkorn landraces are characterized by low grain yield potential which is only around 40 to 60% of grain yield of common and durum wheat (Stallknecht et al, 1996; Honermeier, 2006) . In our study grain yield ranged from 1480.50 to 3410.16 kg ha -1 . Four of einkorn wheat accessions (B3000082, B3000024, B3000084 and B3000026) surpassed significantly the mean standard by this trait. The Bulgarian landraces showed significantly lower grain yield. The values of coefficient of variation (CV %) was from 2.66 to 30.59 %. The analysis showed that the most relative variable character during the period of study was the grain yield (30.59 %), followed by spike length with awns (22.09 %) and the thousand kernel weight (16.13 %).
The values of these coefficients confirm that these traits were more susceptible to change under the influence of different factors. Relatively the least variable for the period of study indicated the length of vegetative growth phase ( 
Principal component analysis (PC-analysis)
PC-analysis was applied to arrange accessions by their similarity. The values of the two components to each of the studied characters were calculated empirically. The first two factors explained 68.533 % of total variation. The first factor determining 40.930% of the variation had an important role to justify alteration of length of vegetative growth phase, number of spikelets per spike, plant height and thousand kernel weight (Table 3 ). The second factor had justified 27.603% of total variance. The factorial coefficient of spike length with awns was high and negative, while the factorial coefficients of grain yield was also high but positive (Table 3 , Fig. 2 ). Cluster analysis based on the two factors grouped the landraces into six groups at 5% linkage distance (Fig. 3) . Fig. 3 Tree diagram of 15 einkorn genotypes for 2 extracted factors using hierarchical cluster analysis (Ward's method and Square Euclidean distance).
Приказ гранања за 15 генотипова једнозрне пшенице и два излолована фактора, према хијерархијској кластер анализи (Ward-ов метод и Еуклидска дистанца)
Average of factors for each cluster is shown in In the first cluster, three accessions (B3000130, B4E0040 and B3000023) were classified including 20% of total genotypes. Landraces in this cluster were in the highest rate with respect to the first factor and are characterized with the highest number of spikelets per spike and long spike. В2ВМ0148 was separated in single cluster. This Bulgarian landrace was with the tallest stem and the longest spike.
The third group comprised 3 accessions (B3000025, B3E0025 and B3000026). The genotypes in this cluster had the thousand kernel weight about 30 g and a 156-day length of vegetative growth phase. In the fourth group, 2 genotypes from Bulgaria and 2 from Turkey (B3000126, B3E0024, B3000128 and B2E0417) were classified including 26.66% of total accessions. They had the shortest plant height and large kernels. The fifth group included 2 landraces (B3000024 and B3000082). They had the highest rate with respect to the second factors. Genotypes in this cluster had the highest grain yield. The genotypes from Austria (B3000084 and B3000129) were grouped in the last cluster. They had a tall stem and the longest vegetation period.
Conclusion
Considerable diversity of agronomical characters was found in einkorn. The most relative variable character during the period of study was the grain yield (30.59 %), followed by spike length with awns (22.09 %) and thousand kernel weight (16.13 %). Relatively the least variable indicated the length of vegetative growth phase.
Principal Component Analysis illustrated the grouping of accessions by two components in the factor plane, where they explain the total of 68.533% variation in the experiment. The first factor had an important role to justify alteration of duration of vegetative growth phase, number of spikelets per spike, plant height and thousand kernel weights. The second factor was associated with spike length and grain yield.
B3000024 and B3000082 possessed high production potential. 
Сажетак
Укупно 15 локалних популација је оцијењено за седам агрономских особина. Анализа варијансе је показала да је релативно најваријабилнија особина током истраживања била принос зрна, а затим дужина класа и маса 1000 зрна. Најкраће стабло су имале принове B3000126 (90 cm) и B3000128 (95 cm), док су принове B4E0040 и B3000130 имале бујне и дуге класове. Највеће вриједности тежине 1000 зрна уочене су код принове B3E0024 (37,66 g), те код принове B3000126 (36,60 g). Принове B3000024 и B3000082 су имале висок продуктивни потенцијал. PCA-анализа је споведена у циљу сврставања принова на основу сличности. Прва два фактора су објаснила 68,533 % укупне варијације. Први фактор је имао значајну улогу у објашњењу промјена у дужини фазе вегетативног раста, број класића у класу, висини биљака и маси 1000 зрна. Други фактор је објаснио 27,603 % укупне варијације. Кластер анализа на основу ова два фактора је показала груписање локалних популација у шест група.
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